Absfracf -The calculation of Radar Cross Section (RCS) of arbitrarily large perfectly conducting body is presented.
I. INTRODUCTION
For Radar Cross Section (RCS) calculations of large objects, one needs to apply high frequency methods. One of the most common and simple approach is the physical optics(P0) [1, 2] . Even though the PO approach is simple, for complicated targets for which there are no simple analytical expressions for the body shape, the body is modeled as flat plate meshes. Then, the scattered field from each plate is superposed to find the total field. Here, we concentrate on the triangular flat plate meshes, and it is shown that the PO approximation for the scattered field of the triangular meshes can be obtained analytically. Therefore, arbitrarily large-sized plates can be used in the mesh model. This approach yields very efficient calculations for objects composed of large flat facets, such as ships, buildings, etc.
As an example, RCS calculations are done on the triangular mesh model of fuel tank of F16 airplanes. Induced currents for different look angles are also computed with PO and presented for the fuel tank model.
GEOMETRIC MODELLING
The scattered field from a triangular plate is needed. In order to apply superposition, a local coordinate system for a particular triangle, existing in the global coordinate system, can be defined. Let the triangle lie on the xry, plane with one comer at the origin of local coordinate system (0,). If we call the edges of the triangle as el, e2 and e3, without loosing generality, we can take e3 to he along y , axis. Edges e, and e2 can be written in local coordinates with the following linear functions:
Since el starts from the origin of the coordinate system, a, = 0 .
INDUCED SURFACE CURRENTS
First of all, incident plane, wave in global coordinates is translated into the local coordinate system. Also in order to find the angles 8' and 8' in local coordinates, the propagation vector is converted into local coordinates. Afterwards, we define an m, matrix, which transforms from local Cartesian coordinates to spherical coordinates.
The incident field in local coordinates is wrinen as the following:
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According to the Physical Optics method, the surface current on the +z side of the triangular plate is given as; --jwp e .
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The components of the matrix are given as:
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The terms n and v are given as; u=k(sine'cos4 +sinecos4) v=k(sinB'sin& +sinesin+)
Since the integral limits are written as; a(xi)=ao+a,x; P@;) =Po +pix;
It is important to note here that 1, integral can be analytically calculated. The result is found as:
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VII. CONCLUSION
The Physical Optics method is used to find the Radar Cross Section of large bodies, partitioned into triangular meshes. For each triangular plate-the PO approxsimation to the scattered field is obtained analytically. Using the above formulation, it is seen that RCS can be calculated for any object modeled by triangles of any size. The only limitation to the triangle size can be the shape of the object, that is for round objects the original shape of the body changes if the %angles are too large. The calculations are done on the triangular mesh model of fuel tank of F16 airplanes.
ACKNOWLEDGEMENT
We greatfully thank to Turkish Aircraft Industries Inc. (TUSAS) for their support to this work.
